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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reliable 
refrigerating cycle capable of securing stable 
supercooling in refrigerant and preventing excessive fill 
of refrigerant in a refrigerating plant using HFC 
refrigerant. 

SOLUTION: In a refrigerating plant 10 including a 
compressor 1 1 compressing HFC refrigerant and a 
condenser 12 for condensing and liquefying compressed 
refrigerant and supplying liquefied refrigerant to a cooler 
20 including an expansion valve 21 and an evaporator 22 
via a liquid pipe 14 and having refrigerant gasified in the 
evaporator 22 sucked by the compressor, a suction 
injection circuit 50 having a take out opening 52 
provided on the liquid pipe 14 to take out part of 
liquefied refrigerant and inject the same to a suction 
side of the compressor and a supercooling heat 
exchanger 19 provided in a condenser side of the take 
out opening 52 and exchanging heat between refrigerant 
liquid in the liquid pipe 14 and refrigerant liquid in the 
suction injection circuit 50 are provided. 
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CLAIMS 



[Claim(s)] 

[Claim 1] While having the compressor which compresses the refrigerant of a HFC system, and 
the condenser which condenses the compressed refrigerant and is liquefied and supplying the 
liquefied refrigerant to the cooler which has the main expansion valve and an evaporator through 
a liquid tube In the freezer which inhales the refrigerant gasified with the above-mentioned 
evaporator to the above-mentioned compressor The inhalation injection circuit which takes out 
some refrigerants which prepared output port in the above-mentioned liquid tube, and were 
liquefied to it, and is poured into the inlet side of the above-mentioned compressor through an 
expansion valve, The freezer characterized by having the supercooling heat exchanger which is 
prepared in the above-mentioned liquid tube by the condenser side of the above-mentioned 
output port, and carries out heat exchange of liquid cooling intermediation of the above- 
mentioned liquid tube, and the liquid cooling intermediation of the above-mentioned inhalation 
injection circuit. 

[Claim 2] The freezer according to claim 1 characterized by preparing the intermediate pressure 
injection circuit which takes out some refrigerants liquefied from the above-mentioned liquid 
tube in the outlet side of the above-mentioned supercooling heat exchanger, and is injected into 
the intermediate pressure part of the above-mentioned compressor through an expansion valve. 
[Claim 3] While having the compressor which compresses the refrigerant of a HFC system, and 
the condenser which condenses the compressed refrigerant and is liquefied and supplying the 
liquefied refrigerant to the cooler which has the main expansion valve and an evaporator through 
a liquid tube In the freezer which inhales the refrigerant gasified with the above-mentioned 
evaporator to the above-mentioned compressor The intermediate pressure injection circuit 
which takes out some refrigerants which prepared output port in the above-mentioned liquid 
tube, and were liquefied to it, and is injected into the intermediate pressure part of the above- 
mentioned compressor through an expansion valve, The freezer characterized by having the 
supercooling heat exchanger which is prepared in the above-mentioned liquid tube by the 
condenser side of the above-mentioned output port, and carries out heat exchange of liquid 
cooling intermediation of the above-mentioned liquid tube, and the liquid cooling intermediation 
of the above-mentioned intermediate pressure injection circuit. 

[Claim 4] The freezer according to claim 2 or 3 characterized by closing the above-mentioned 
solenoid valve when a solenoid valve is formed in the above-mentioned intermediate pressure 
injection circuit and the regurgitation gas temperature of a compressor becomes below a 
predetermined value. 

[Claim 5] The freezer of claim 1 characterized by having prepared eye a liquid pool hold the 
refrigerant liquefied by the above-mentioned condenser, and preparing the above-mentioned 
supercooling heat exchanger between the outlet side of eye the above-mentioned liquid pool, 
and the output port of the above-mentioned liquid tube - claim 4 given in any 1 term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention uses the refrigerant of a freezer, especially a HFC system, 
and relates to the freezer which has the supercooling heat exchanger of liquid cooling 
intermediation. 
[0002] 

[Description of the Prior Art] Drawing 3 is the refrigerant circuit Fig. showing the refrigerating 
cycle constituted by connection with the conventional freezer and cooler which were indicated 
by an applicant's condensing unit catalog (May, 2000 issue). In this drawing, 10 is a freezer and is 
constituted by each equipment described below. That is, 1 1 is a compressor and compresses the 
refrigerant (R22) of a HCFC (hydrochlorofluorocarbon) system. Eye a liquid pool hold the 
condenser which condensate-izes the refrigerant with which 12 was compressed, and the 
refrigerant with which 13 was liquefied, The liquid tube which takes out only the refrigerant which 
14 was combined with the outlet of eye 13 a liquid pool, and was liquefied, The intermediate 
pressure injection circuit which injects into the intermediate pressure part of a compressor 1 1 
the refrigerant which took out 40 from the middle of a liquid tube 14 through an expansion valve 
41, The piping terminal of liquid cooling intermediation and 10b of the sightglass and 10a 15 is 
prepared in a liquid tube 14 and made it a refrigerant appear with glass are the piping terminals 
of a gas refrigerant. In addition, the intermediate pressure injection circuit 40 may be taken out 
from eye 13 a liquid pool from the middle of a liquid tube 14. 

[0003] Moreover, 20 is the cooler which constitutes a refrigerating cycle with a freezer 10, and is 
constituted by each equipment described below. That is, 20a is the piping terminal of liquid 
cooling intermediation, and local connection is made by the liquid piping 31 with piping terminal 
10a of a freezer 10. 21 is the main expansion valve, 22 is an evaporator, heat exchange is carried 
out to the air of the space which should be cooled, and a refrigerant is gasified. 20b is the piping 
terminal of a gas refrigerant, and local connection is made by gas piping 32 with piping terminal 
10b of a freezer 10. 

[0004] Next, actuation is explained. A refrigerant R22 is compressed with a compressor 1 1, 
serves as regurgitation gas of elevated-temperature high pressure, and with a condenser 12, 
heat exchange of it is carried out to air, and it is liquefied. Vapor liquid separation of the R22 
liquefied is carried out by eye 13 a liquid pool, and only liquefied R22 leaves it from a freezer 10 
through a liquid tube 14, a sightglass 15, and piping terminal 10a. The refrigerant R22 which came 
out of the freezer 10 passes along the liquid piping 31 of local connection, and goes into a cooler 
20 through piping terminal 20a. Within a cooler, it expands by the main expansion valve 21, and 
heat exchange is carried out to the air of the space which should be cooled with an evaporator 
22, and it gasifies, and comes out of a cooler 20 through piping terminal 20b. The refrigerant R22 
which came out of the cooler 20 passes along the gas piping 32 of local connection, and returns 
to a freezer 10 through piping terminal 10b. R22 which returned to the freezer 10 is absorbed 
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from the inlet side of a compressor 1 1, is compressed again, and circulates through an above- 
mentioned refrigerating cycle. On the other hand, a part of R22 liquefied from the middle of a 
liquid tube 14 is taken out, and it is poured into the intermediate pressure part of a compressor 
11 through the intermediate pressure injection circuit 40 which has an expansion valve 41. 
Operation which reduced the regurgitation gas temperature of a compressor 1 1 and was 
stabilized by pouring in liquid cooling intermediation in the middle of compression is continuable. 
[0005] 

[Problem(s) to be Solved by the Invention] Although the refrigerating cycle which consists of a 
conventional freezer 10 and a cooler 20 is constituted as mentioned above, since the refrigerant 
(R22) currently used is a refrigerant of the HCFC system containing chlorine, the exchange to 
the refrigerant (R404A) of the HFC (hydro fluorocarbon) system which does not contain chlorine 
from the correspondence to global environment problems is advanced. When the case where 
enclosed R22 with the same freezer and it operates is compared with the case where enclosed 
R404A and it operates, according to the difference in a refrigerant property Since a refrigerant 
flow rate becomes large further and pressure loss increases that liquid cooling intermediation is 
hard to be cooled since the specific heat is large compared with R22 (it is hard to attach 
whenever [ supercooling ]), the flash plate out of which is re-evaporated and a bubble comes 
becomes easy to generate R404A with a liquid tube 14. If a flash plate is generated with a liquid 
tube 14, the following problems will arise. 

[0006] (1) While the liquid piping 31 and gas piping 32 of local connection connect and the 
overestimation freezer 10 and cooler 20 of a refrigerant constitute a refrigerating cycle, local 
enclosure also of the refrigerant to this refrigerating cycle is carried out. Although the amount of 
enclosure of a refrigerant is made into the optimum dose doubled with the construction 
conditions (the capacity of a cooler, the number, service temperature, the die length of local 
connecting piping, etc.) in a spot, the refrigerating cycle construction contractor usually looked 
at the sightglass 15 formed in the liquid tube 14, and has determined the amount of refrigerant 
enclosure. That is, since he is trying to enclose a refrigerant until the flash plate in a sightglass 
15 disappears, in spite of fully enclosing the refrigerant, if a flash plate appears in a sightglass 15, 
a result which overloads a refrigerant will be brought. It is necessary to avoid the increment in 
the unnecessary amount used from R404A having the duty of refrigerant recovery like R22 in an 
expensive top compared with R22. Moreover, if a refrigerant is overloaded, in order to return to a 
compressor, without the ability evaporating superfluous liquid cooling intermediation, as a result 
of damaging a compressor, there is a trouble of spoiling the dependability of a freezer. 
[0007] (2) When operation is continued with a fall and flash plate of refrigerating capacity come 
out, there is a trouble of the pressure loss in a liquid tube 14 increasing, refrigerating capacity 
being insufficient when the worst, and becoming the non-cold with a flash plate. 
(3) Since the amounts of injections run short if a flash plate is generated in the rise intermediate 
pressure injection circuit 40 of the regurgitation gas temperature by the lack of intermediate 
pressure injection, there is also a trouble that the regurgitation gas temperature of a compressor 
11 rises, the protector which is not illustrated operates and carries out an abnormal stop, or 
refrigerating machine oil deteriorates at an elevated temperature, and a compressor is damaged. 
[0008] In order to cancel the above troubles, the supercooling of the liquid tube 14 of a freezer 
10 is secured, and the amelioration proposal which prevented generating of a flash plate is 
proposed. Hereafter, the contents of the amelioration proposal are explained. Drawing 4 is the 
freezer indicated by the catalog (May, 2000 issue) of an applicant's condensing unit, the 
supercooling heat exchanger 16 is formed in the middle of a liquid tube 14, it is what combines 
with a condenser 12 and was made to carry out air cooling of this, and the refrigerant is using 
R22. This amelioration proposal made the liquid cooling intermediation taken out from eye 13 a 
liquid pool flow into the supercooling heat exchanger 16 of air cooling, and carried out heat 
exchange to air, and generating of a flash plate is prevented by adding supercooling. However, 
when R404A is used for the equipment of such a configuration as a refrigerant, the supercooling 
obtained white the refrigerant flow rate became large as mentioned above, and flowing the inside 
of the air-cooling supercooling heat exchanger 16, since pressure loss was also large is offset by 
the pressure loss in a heat exchanger, and R404A has the trouble that the effectiveness of 
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supercooling does not fully show up. 

[0009] Moreover, drawing 5 - drawing 8 show the example of the freezer using the supercooling 
heat exchanger indicated by JP,9-1 96480 A Among these, the equipment shown in drawing 5 
carries out heat exchange of the gas refrigerant of the inspired gas tubing 17 which connects 
piping terminal 1 0b of the gas refrigerant of a freezer 1 0, and the inlet side of a compressor 1 1 , 
and the liquid cooling intermediation of eye 13 a liquid pool by the supercooling heat exchanger 
18, and supercools liquid cooling intermediation. Moreover, in the outlet side of eye 13 a liquid 
pool, the equipment shown in drawing 6 carries out heat exchange of liquid cooling intermediation 
of a liquid tube 14, and the gas refrigerant of the inspired gas tubing 17 by the supercooling heat 
exchanger 19, and supercools liquid cooling intermediation. However, since the gas temperature 
of the inspired gas tubing 17 rises in the configuration shown in drawing 5 and drawing 6 , the 
regurgitation gas temperature of the compressor 11 of a freezer 10 will rise, and there is much 
evil. 

[0010] Moreover, in drawing 7 , liquid cooling intermediation is taken out from the middle of a 
liquid tube 14, heat exchange of the refrigerant of the inhalation injection circuit 50 poured into 
the inlet side of a compressor 1 1 through an expansion valve 51 and the liquid cooling 
intermediation of eye 13 a liquid pool is carried out by the supercooling heat exchanger 18, and 
liquid cooling intermediation is supercooled. However, eye 13 a liquid pool has the structure 
where liquid and the two phase refrigerant of gas exist, and since supercooling is zero in the 
state of a two phase, it cannot take supercooling with this configuration. Moreover, if it changes 
into the condition that supercooling can be taken with this configuration, since eye 13 a liquid 
pool becomes filled— licjuid, overestimation of a refrigerant will not be escaped (the same problem 
is produced also in the configuration shown in drawing 5 ). Moreover, the refrigerant of the 
inhalation injection circuit 50 which drawing 8 takes out liquid cooling intermediation from the 
middle of a liquid tube 14, and is poured into the inlet side of a compressor 1 1 through an 
expansion valve 51, Although it is what is made to carry out heat exchange of the liquid cooling 
intermediation of a liquid tube 14 by the supercooling heat exchanger 19, and supercooled liquid 
cooling intermediation and is the most appropriate in the amelioration proposal mentioned above 
In this case, since liquid cooling intermediation of the inhalation injection circuit 50 is taken out 
from the entrance side of the supercooling heat exchanger 19, there is a trouble that the 
supercooling stabilized when the flash plate was generated in output port 52 is not securable. 
[001 1] While this invention was made in order to cancel the above troubles, and it can secure 
the supercooling stabilized in liquid cooling intermediation and preventing overestimation of a 
refrigerant, it aims at offering a reliable freezer. 
[0012] 

[Means for Solving the Problem] While the freezer concerning this invention has the compressor 
which compresses the refrigerant of a HFC system, and the condenser which condenses the 
compressed refrigerant and is liquefied and supplies the liquefied refrigerant to the cooler which 
has the main expansion valve and an evaporator through a liquid tube In the freezer which 
inhales the refrigerant gasified with the above-mentioned evaporator to the above-mentioned 
compressor The inhalation injection circuit which takes out some refrigerants which prepared 
output port in the above-mentioned liquid tube, and were liquefied to it, and is poured into the 
inlet side of the above-mentioned compressor through an expansion valve, It is prepared in the 
above-mentioned liquid tube by the condenser side of the above-mentioned output port, and has 
the supercooling heat exchanger which carries out heat exchange of liquid cooling intermediation 
of the above-mentioned liquid tube, and the liquid cooling intermediation of the above-mentioned 
inhalation injection circuit. 

[0013] The freezer concerning this invention takes out some refrigerants liquefied from the 
above-mentioned liquid tube in the outlet side of the above-mentioned supercooling heat 
exchanger again, and prepares the intermediate pressure injection circuit injected into the 
intermediate pressure part of the above-mentioned compressor through an expansion valve. 
[0014] While the freezer concerning this invention has the compressor which compresses the 
refrigerant of a HFC system, and the condenser which condenses the compressed refrigerant 
and is liquefied again and supplies the liquefied refrigerant to the cooler which has the main 
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expansioh valve and an evaporator through a liquid tube In the freezer which inhales the 
refrigerant gasified with the above-mentioned evaporator to the above-mentioned compressor 
The intermediate pressure injection circuit which takes out some refrigerants which prepared 
output port in the above-mentioned liquid tube, and were liquefied to it, and is injected into the 
intermediate pressure part of the above-mentioned compressor through an expansion valve, It is 
prepared in the above-mentioned liquid tube by the condenser side of the above-mentioned 
output port, and has the supercooling heat exchanger which carries out heat exchange of liquid 
cooling intermediation of the above-mentioned liquid tube, and the liquid cooling intermediation 
of the above-mentioned intermediate pressure injection circuit. 

[0015] The freezer concerning this invention closes the above-mentioned solenoid valve, when a 
solenoid valve is formed in the above-mentioned intermediate pressure injection circuit and the 
regurgitation gas temperature of a compressor becomes below a predetermined value again. 
[0016] The freezer concerning this invention prepares eye a liquid pool hold the refrigerant 
liquefied by the above-mentioned condenser again, and prepares the above-mentioned 
supercooling heat exchanger between the outlet side of eye the above-mentioned liquid pool, 
and the output port of the above-mentioned liquid tube. 
[0017] 

[Embodiment of the Invention] The gestalt 1 of implementation of this invention is explained 
based on drawing below gestalt 1. of operation. Drawing 1 is the refrigerant circuit Fig. showing 
the refrigerating cycle constituted by connection between the freezer of the gestalt 1 of 
operation, and a cooler. In this drawing, 10 is a freezer and is constituted by each equipment 
described below. That is, 1 1 is a compressor and compresses the refrigerant (R404A) of a HFC 
(hydro fluorocarbon) system. Eye a liquid pool hold the condenser which condensate-izes the 
refrigerant with which 12 was compressed, and the refrigerant with which 13 was liquefied, The 
liquid tube which takes out only the refrigerant which 14 was combined with the outlet of eye 13 
a liquid pool, and was liquefied, The intermediate pressure injection circuit which injects into the 
intermediate pressure part of a compressor 1 1 the refrigerant taken out from the output port 42 
which prepared 40 in the liquid tube 14 through a solenoid valve 43 and an expansion valve 41, 
The sightglass 15 is prepared in a liquid tube 14 and made it a refrigerant appear with glass, The 
piping terminal of liquid cooling intermediation and 10b are prepared in the piping terminal of a 
gas refrigerant by the condenser side of output port 42, and 19 is prepared for 10a in a liquid 
tube 14. The supercooling heat exchanger for supercooling a liquid tube 14 and 50 are the 
inhalation injection circuits which pour into the inlet side of a compressor 1 1 the refrigerant 
taken out from the output port 52 prepared in the outlet side of a liquid tube 14 through an 
expansion valve 51. Heat exchange is carried out to the supercooling heat exchanger 19 on the 
lower stream of a river of an expansion valve 51, and liquid cooling intermediation is supercooled. 

[0018] Moreover, 20 is the cooler which constitutes a refrigerating cycle with a freezer 10, and is 
constituted by each equipment described below. That is, 20a is the piping terminal of liquid 
cooling intermediation, and local connection is made by the liquid piping 31 with piping terminal 
10a of a freezer 10. 21 is the main expansion valve, 22 is an evaporator, heat exchange is carried 
out to the air of the space which should be cooled, and a refrigerant is gasified. 20b is the piping 
terminal of a gas refrigerant, and local connection is made by gas piping 32 with piping terminal 
1 0b of a freezer 1 0. 

[0019] Next, actuation of the gestalt of this operation is explained. Refrigerant R404A is 
compressed with a compressor 1 1, and it becomes regurgitation gas of elevated-temperature 
high pressure, and with a condenser 12, heat exchange is carried out to air and it liquefies. Vapor 
liquid separation of the liquefied refrigerant is carried out by eye 13 a liquid pool, and only 
liquefied R404A leaves it from a freezer 10 through a liquid tube 14, the supercooling heat 
exchanger 19, a sightglass 15, and piping terminal 10a. Refrigerant R404A which came out of the 
freezer 10 passes along the liquid piping 31 of local connection, and goes into a cooler 20 
through piping terminal 20a. Within a cooler, it expands by the main expansion valve 21, and heat 
exchange is carried out to the air of the space which should be cooled with an evaporator 22, 
and it gasifies, and comes out of a cooler 20 through piping terminal 20b. Refrigerant R404A 
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which came out of the cooler 20 passes along the gas piping 32 of local connection, and returns 
to a freezer 10 through piping terminal 10b. R404A which returned to the freezer 10 is absorbed 
from the inlet side of a compressor 1 1, is compressed again, and circulates through an above- 
mentioned refrigerating cycle. 

[0020] On the other hand, liquefied refrigerant R404A taken out from the output port 42 in the 
middle of a liquid tube 14 passes along the solenoid valve 43 of the intermediate pressure 
injection circuit 40, expands by the expansion valve 41, and is injected into the intermediate 
pressure part of a compressor 1 1. Operation which reduced the regurgitation gas temperature of 
a compressor 1 1 and was stabilized by pouring in liquid cooling intermediation in the middle of 
compression is continuable. Moreover, liquefied refrigerant R404A taken out from the output port 
52 of the outlet side of the supercooling heat exchanger 19 expands by the expansion valve 51 
of the inhalation injection circuit 50, and goes into the inlet side of a compressor 1 1 through the 
supercooling heat exchanger 19. In the supercooling heat exchanger 19, the liquid cooling 
intermediation in a liquid tube 14 and the refrigerant in the inhalation injection circuit 50 carry 
out heat exchange, and supercooling is attached to liquid cooling intermediation. Since 
supercooling takes out the liquid cooling intermediation secured enough from the outlet of the 
supercooling heat exchanger 19, while a flash plate is not generated with a sightglass 15, 
therefore being able to prevent overestimation of a refrigerant beforehand, the refrigerant flow 
rate which flows the inhalation injection circuit 50 and the intermediate pressure injection circuit 
40 is stabilized, and reliable operation can be maintained. 

[0021] Moreover, whenever [ suction-gas-temperature / of a compressor 11 ] can be reduced 
by adjusting the flow rate of the inhalation injection circuit 50 suitably by the expansion valve 51. 
That is, after making the flow rate of the inhalation injection circuit 50 increase and performing 
supercooling of a liquid tube 14, it is made to reduce whenever [ suction-gas-temperature / of a 
compressor 1 1 ]. Then, since the regurgitation gas temperature of a compressor 1 1 falls, the 
case where intermediate pressure injection becomes unnecessary arises. For this reason, when 
the regurgitation gas temperature of a compressor 1 1 becomes predetermined less than 
conditions, for example, 100 degrees C, the solenoid valve 43 of the intermediate pressure 
injection circuit 40 is made close. Since the input of a compressor 1 1 will increase and the 
flowing refrigerant circulating load will increase a condenser 12 if the flow rate of the 
intermediate pressure injection circuit 40 increases, high pressure rises. By stopping 
unnecessary intermediate pressure injection by the closedown of a solenoid valve 43, a high- 
pressure rise can be prevented and still more efficient operation is attained. 
[0022] The gestalt 2 of gestalt 2. of operation, next implementation of this invention is explained 
based on drawing. Drawing 2 is the refrigerant circuit Fig. showing the example of the 
refrigerating cycle constituted by the gestalt 2 of operation. In this drawing, the same sign is 
given to the same as that of drawing 1 , or a considerable part, and explanation is omitted. A 
different point from drawing 1 is a point of having been made to carry out heat exchange of the 
intermediate pressure injection circuit 40 to the supercooling heat exchanger 19. That is, it is 
pouring into the intermediate pressure part of a compressor 1 1, after carrying out heat exchange 
by the supercooling heat exchanger 19 after expanding the liquid cooling intermediation taken 
out from the liquid tube 14 by the output port 42 of the outlet side of the supercooling heat 
exchanger 19 by the expansion valve 41 through the solenoid valve 43 of the intermediate 
pressure injection circuit 40, and supercooling liquid cooling intermediation. 
[0023] thus, the liquid cooling intermediation which was able to take supercooling enough when 
carried out — the intermediate pressure injection circuit 40 — a passage — the supercooling 
heat exchanger 19 — a liquid tube 14 and heat exchange — it flows into the intermediate 
pressure part of a compressor 11, after carrying out. Since liquid cooling intermediation can 
secure supercooling, it does not have generating of a flash plate, either, and overloading a 
refrigerant can also be prevented beforehand. Moreover, the refrigerant flow rate which flows in 
the intermediate pressure injection circuit 40 is also stabilized, and the regurgitation gas 
temperature of a compressor 1 1 is also stabilized. Furthermore, since there is no inhalation 
injection circuit, there is no loss of the refrigerating capacity by the bypass circuit, and the 
supercooling of a liquid tube 14 can be secured by easy and cheap circuitry. 
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[0024] ' 

[Effect of the Invention] While the freezer concerning this invention has the compressor which 
compresses the refrigerant of a HFC system, and the condenser which condenses the 
compressed refrigerant and is liquefied and supplies the liquefied refrigerant to the cooler which 
has the main expansion valve and an evaporator through a liquid tube In the freezer which 
inhales the refrigerant gasified with the above-mentioned evaporator to the above-mentioned 
compressor The inhalation injection circuit which takes out some refrigerants which prepared 
output port in the above-mentioned liquid tube, and were liquefied to it, and is poured into the 
inlet side of the above-mentioned compressor through an expansion valve, It is prepared in the 
above-mentioned liquid tube by the condenser side of the above-mentioned output port, and 
since it has the supercooling heat exchanger which carries out heat exchange of liquid cooling 
intermediation of the above-mentioned liquid tube, and the liquid cooling intermediation of the 
above-mentioned inhalation injection circuit, the supercooling of liquid cooling intermediation can 
be secured and overestimation of a refrigerant can be prevented beforehand. Consequently, the 
risk of damage on the compressor by returning to a compressor, without the ability holding down 
an enclosure refrigerant price and evaporating a superfluous refrigerant can be prevented, and a 
reliable refrigerating cycle can be constituted. 

[0025] The freezer concerning this invention is set to the outlet side of the above-mentioned 
supercooling heat exchanger again. In order to prepare the intermediate pressure injection circuit 
which takes out some refrigerants liquefied from the above-mentioned liquid tube, and is injected 
into the intermediate pressure part of the above-mentioned compressor through an expansion 
valve, While being able to secure the supercooling of liquid cooling intermediation and being able 
to prevent overestimation of a refrigerant beforehand Since the intermediate pressure injection 
stabilized by taking out intermediate pressure injection from the liquid cooling intermediation 
which secured supercooling enough is securable, An abnormal stop is carried out by actuation of. 
the protector by the rise of the regurgitation gas temperature of a compressor, or there is also 
no damage on the compressor by refrigerating machine oil deteriorating at an elevated 
temperature, and reliable operation can be maintained. 

[0026] While the freezer concerning this invention has the compressor which compresses the 
refrigerant of a HFC system, and the condenser which condenses the compressed refrigerant 
and is liquefied again and supplies the liquefied refrigerant to the cooler which has the main 
expansion valve and an evaporator through a liquid tube In the freezer which inhales the 
refrigerant gasified with the above-mentioned evaporator to the above-mentioned compressor 
The intermediate pressure injection circuit which takes out some refrigerants which prepared 
output port in the above-mentioned liquid tube, and were liquefied to it, and is injected into the 
intermediate pressure part of the above-mentioned compressor through an expansion valve, In 
order to have the supercooling heat exchanger which is prepared in the above-mentioned liquid 
tube by the condenser side of the above-mentioned output port, and carries out heat exchange 
of liquid cooling intermediation of the above-mentioned liquid tube, and the liquid cooling 
intermediation of the above-mentioned intermediate pressure injection circuit, While being able 
to secure the supercooling of liquid cooling intermediation and being able to prevent 
overestimation of a refrigerant beforehand, the refrigerant flow rate which flows in an 
intermediate pressure injection circuit is also stabilized, and the regurgitation gas temperature of 
a compressor is also stabilized. Furthermore, since there is no inhalation injection circuit, there 
is no loss of the refrigerating capacity by the bypass circuit, and the supercooling of a liquid tube 
can be secured by easy and cheap circuitry. 

[0027] When a solenoid valve is formed in the above-mentioned intermediate pressure injection 
circuit and the regurgitation gas temperature of a compressor becomes below a predetermined 
value again, since the freezer concerning this invention closes the above-mentioned solenoid 
valve, it can prevent useless intermediate pressure injection and can prevent a high-pressure 
rise, and also low energy-saving operation of an input of it is attained. 

[0028] In order to prepare eye a liquid pool hold the refrigerant liquefied by the above-mentioned 
condenser again and to prepare the above-mentioned supercooling heat exchanger between the 
outlet side of eye the above-mentioned liquid pool, and the output port of the above-mentioned 
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liquid tube, as a result of performing vapor liquid separation by eye a liquid pool and only liquid 
cooling intermediation being taken out by the supercooling heat exchanger, it becomes easy to 
secure [ of the supercooling of liquid cooling intermediation ] the freezer concerning this 
invention. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the refrigerant circuit Fig. showing the refrigerating cycle by the gestalt 1 of 
implementation of this invention. 

[Drawing 2] It is the refrigerant circuit Fig. showing the refrigerating cycle by the gestalt 2 of 
implementation of this invention. 

[Drawing 3] It is the refrigerant circuit Fig. showing the refrigerating cycle by the conventional 
freezer. 

[Drawing 4] It is the refrigerant circuit Fig. showing other examples of the refrigerating cycle by 
the conventional freezer. 

[Drawing 5] It is the refrigerant circuit Fig. showing the example of further others of the 
refrigerating cycle by the conventional freezer. 

[Drawing 6] It is the refrigerant circuit Fig. showing the example of further others of the 
refrigerating cycle by the conventional freezer. 

[Drawing 7] It is the refrigerant circuit Fig. showing the example of further others of the 
refrigerating cycle by the conventional freezer. 

[Drawing 8] It is the refrigerant circuit Fig. showing the example of further others of the 
refrigerating cycle by the conventional freezer. 
[Description of Notations] 

10 A freezer, intermediate pressure injection circuit, 11 Compressor 12 Condenser 13 Eye a 
liquid pool 14 liquid tubes 15 Sightglass 19 Supercooling heat exchanger 20 A cooler, 21 Main 
expansion valve 22 Evaporator 40 42, 52 output port, a 43 solenoid valve, 50 inhalation injection 
circuit. 



[Translation done.] 
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